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• Until now, base growth of 1% per year for USA Grid
• At 25% of US vehicle fleet is “only” 2% of total MW       

(and billions of $ in generation and distribution costs)
• On a distribution feeder, a car’s 6 KW connection under a 

home’s peak usage of 3 KW is +200% & is very significant
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life of ten years, by 2030 only the PHEVs sold after 2020 will be running. This leaves the 2030 

volume of vehicles lower than if the market share had continued to increase. However, since this 

analysis does not include adding generating capacity to supply the extra demand, we find that 

this level of penetration is sufficient to strain the system with evening charging, as shown later in 

this report. 

  
Figure 2. Projected market share of PHEVs. Figure 3. Projected number of PHEVs sold per 

year.  

The analysis models each of 13 regions in the contiguous United States defined by NERC and 

DOE, and on which the analysis in Annual Energy Outlook 2007 (EIA) is based. (These regions 

are described more fully in chapter 3.) To determine the share of the total number of vehicles 

sold in each region, we used 2004 data for each state from the Bureau of Transportation Statistics 

(BTS 2005). We determined the registration ratios for automobiles, pickups, vans, and SUVs in 

each region to the national registration. Multiplying each year’s market share for the PHEVs by 

the national sales amount and by the ratio determined for each region gives the corresponding 

annual sales of PHEVs for every region and for every year. Assuming the vehicles have a ten-

year life, the sum of all PHEVs sold in every region between 2011 and 2020 (for the 2020 

values) and between 2021 and 2030 (for the 2030 values) gives the estimate of the number of 

PHEVs on the road in the year evaluated (Table 1). 

Table 1. Each region’s share of total vehicles registered in 2004 and projected  

number of PHEVs in 2020 and 2030 

  Projected number of PHEVs on the road (millions) 

  Region 

Percentage of total 
vehicles registered 

(2004) 2020 2030 

1 ECAR 12.4%  2.44  6.27 

2 ERCOT 7.2%  1.41  3.62 

3 MAAC 9.0%  1.77  4.54 

4 MAIN 9.4%  1.84  4.73 

5 MAPP 3.6%  0.71  1.81 

6 NPCC-NY 4.8%  0.94  2.42 

7 NPCC-NE 5.2%  1.03  2.64 

8 FRCC 6.1%  1.20  3.10 

Oak Ridge National Lab
Potential Impacts of Plug-In Hybrid Electric Vehicles on Regional Power Generation (1/2008)

www.ornl.gov/info/ornlreview/v41_1_08/regional_phev_analysis.pdf

ELECTRIC VEHICLE 
RESIDENTIAL DEMAND



Grid Impacts from PHEVs & EVs

!Without SmartCharging:
130 new power plants needed with 25% PHEV/EV penetration 

(source: ORNL), but still 40% less emissions when “filled” with 
coal based generation 

!With SmartCharging:
Theoretically ZERO new power plants needed (source: ORNL) 

until 73% of total fleet with generation “valley fill” 

!With SmartCharging:
Reduce to 85% fewer car emissions by reducing total number of 

power plants (source: NREL, and being studied by Xcel Energy)





Scale of The US Electrical Energy Grid

If Full, 50% of the US Fleet 
would hold 6,238 GWh of 
Electrical Energy Storage

US Electrical Grid Produced 4,119,000 GWh of 
Energy in 2009 or 470 GW each hour. The Fleet 

could average 13 hours per day of stored energy.

http://www.EIA.DOE.Gov/



Storage as “Shock Absorber” to 
Mitigate Baseload “Bottoming”?

NSPM System: Effect of Absorbing 3,800 MW of Wind Energy

“Dipping into Baseload” 
increases grid instability 

and adds operational, 
maintenance, and 
emissions costs.







Batteries are Already Everywhere
Toyota Prius Scale

Total Vehicles Built

kWh per Battery

Total Energy

4,940,000

1.5

7.41 GWh

Donʼt Confuse 
Value with Cost.



Commercial Fleet Plans

!Top 100 Fleets are 80% of All Commercial Vehicles
!Commercial Vehicles are 60% of all Vehicles
!Electric Vehicles are viable considering Total Cost of Ownership for 

30% of the Present Commercial Fleet
!Commercial Fleets will spend capital to reduce operating costs
!Commercial Fleets can justify the cost of LARGE grid interconnects

1. Commercial Fleets will not follow to deployment of low GVWR 
vehicles like the Prius as they are a very different customer segment

2. Commercial Fleets will retrofit post-warranty vehicles if they can cost 
justify the expense to their operations

3. Impact to the Utilities will be managed pro-actively and under 
professional but time-sensitive fleet management
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